Background: The popularity of personal listening devices (PLDs) including iPods has increased dramatically over the past decade. PLDs allow users to listen to music uninterrupted for prolonged periods and at levels that may pose a risk for hearing loss in some listeners, particularly those using earbud earphones that fail to attenuate high ambient noise levels and necessitate increasing volume for acoustic enjoyment. Earlier studies have documented PLD use by teenagers and adults, but omitted college students, which represent a large segment of individuals who use these devices.
I n recent years, health care experts have been concerned about recreational noise exposure causing hearing loss in adolescents and young adults (Rabinowitz et al, 2006) . Sources of recreational noise exposure include noisy toys, firearms, and listening to music. Several studies have investigated the amount of risk for hearing loss resulting from personal listening devices (PLDs). In the 1990s, attention was focused on personal cassette players or Walkmans. For example, a study from Hong Kong found that although about 81 percent of young adults listened to personal cassette players, most did so at levels and durations that did not expose them to a significant risk of hearing loss (Wong et al, 1990) . Similarly, Turunen-Rise and colleagues (1991) measured output levels from five personal cassette players and evaluated temporary threshold shifts in young adults. They concluded that moderate use of the devices posed minimal risk of hearing loss. In addition, Mostafapour and colleagues (1998) conducted prospective audiologic evaluations on college students who were grouped according to their noise profiles, which revealed that this population was at a relatively low risk of noise exposure from use of Walkman-style PLDs.
Innovations in popular electronics have resulted in new options for PLDs including computers with headphones, MP3 players, portable compact disc players, and iPods. These new PLDs have powerful memory capabilities, which enable the storage of thousands of entries on a single device and provide listeners endless opportunities to enjoy their favorite songs without interruption. As a result, new concerns about risks of hearing loss have been voiced due to the possibility of extended listening time for users. Moreover, Fligor and Cox (2004) investigated the output levels of commercially available portable compact disc players and their potential risk for causing hearing loss. They found that some PLDs were capable of producing outputs in excess of 130 dB SPL and concluded that use of PLDs with supra-aural headphones should be limited to no more than 60 percent of full volume for 60 minutes per day. This recommendation has been dubbed the ''60-60 Rule. '' In 2007, the most popular PLD was the iPod, manufactured by Apple. A lawsuit filed against Apple in 2006 by a Louisiana man who claimed to have sustained a hearing loss from iPod use (Goodin, 2006) resulted in considerable controversy on this topic in professional organizations like the American Academy of Audiology (AAA, 2007) and the American SpeechLanguage-Hearing Association (ASHA, 2007) as well as in the mass media. Indeed, the iPod possesses several characteristics that could potentially increase its risk for causing hearing loss, particularly in young people. The iPod's extended memory capability allows users to listen to uninterrupted series of their favorite songs for indefinite amounts of time, and the stock earbuds that accompany most models do not block out ambient noise, which necessitates an increase in the volume for preferred listening by many users. Fligor and Ives (2006) hypothesized that if all variables are held constant, then listeners using earbuds might set their preferred volumes higher when in background noise than users wearing headphones having better sound attenuation. For example, they found significant differences between mean output levels in participants' ear canals when they wore iPod earbuds (89 dBA) versus in-the-ear Etymotic Research ER-6i earphones (78 dBA) in a background of 80 dBA airplane noise. However, there were no significant differences in output levels for different sets of headphones in quiet environments. These findings caused Portnuff and Fligor (2006) to estimate that listeners using earbuds could listen to iPods at 70 percent of full volume for 4.6 hours per day without any substantial risk for hearing loss, which would be a more liberal revision of the 60-60 Rule.
More recently, Hodgetts and colleagues (2007) evaluated normal-hearing young adults' preferred listening levels (PLLs) for a musical passage presented through an MP3 player via earbuds, over-the-ear headphones, and over-the-ear with noise reduction headphones in backgrounds of quiet, street noise, and multitalker babble. The average PLLs of listeners using earbuds were higher than those for the other headphones; and street noise produced higher PLLs than the multitalker babble, and both exceeded those for quiet. Generally, the authors concluded that the subjects' PLLs were quite conservative, which should have allowed them to listen safely for long periods of time. They also measured the maximum output levels of the MP3 player through the three headphones at the ear canal and found that the earbuds produced the highest levels. The authors concluded that earbuds, which are the most popular style of headphones, are most susceptible to ambient noise that can cause users to increase their PLLs, resulting in more sound pressure level being directed to the eardrum. Nevertheless, the conservative PLLs for the subjects in that study caused the authors to conclude that the listening levels of MP3 players may not be as important a concern as has been presented in the media. Considering the somewhat conflicting issues raised in these studies and the media, it would be important to determine exactly how many people are at risk for hearing loss from use of PLDs. Further, it should be noted that the participants in the study by Hodgetts and colleagues (2007) were young professionals in their academic departments and were non-MP3 users, who did not own the devices under investigation. Clearly, there is a need for more far-reaching investigations that would include participants from across the country and result in information about the numbers of present PLD users and their listening habits.
Aside from potential risks of hearing loss, other possible concerns about the use of popular electronics include users being unaware of their environmental surroundings and creating a public safety hazard for themselves and others. For example, Beede and Kass (2006) found that drivers using cell phones were distracted to the point that their performance on strategic skills became impaired, possibly making them public safety risks. Moreover, ''iPod oblivion,'' a term used to describe the condition that individuals find themselves in when they listen to these devices so attentively that they lose contact with what is going on around them, was attributed to two pedestrian deaths in New York within a four-month period (Kuntzman, 2007) . Clearly, it is also important to determine how many iPod users may be creating public safety hazards due to the use of these devices in potentially dangerous situations.
The survey method is one of the best ways of determining whether potentially risky behaviors exist and if there is a need for public outreach campaigns to deal with them (Chung et al, 2005) . For example, ASHA partnered with Zogby International (2006) to survey high school students' and adults' use of popular electronics including cell phones, iPods, computers with headphones, and other PLDs. Briefly, they found that both groups used these devices heavily and that they were not particularly concerned about risks of hearing loss. However, college students constitute an obvious group that was overlooked in that national survey. College students probably use iPods more than any other age group due to their tendency to listen to loud music, abundance of leisure time, and involvement in various activities like studying compared to the rest of the population. The purpose of this study was to survey college students' knowledge about, experiences with, attitudes toward, and practices and preferences for hearing health and use of iPods and/or other PLDs. The results of this survey will help determine the need, content, and preferred format for educational outreach campaigns regarding safe iPod use, particularly directed to college students.
METHOD Participants
During the spring of 2006, potential participants were recruited to complete either an online or an identical paper-and-pencil version of a questionnaire about PLDs and hearing health. The online survey was directed to college students from 40 universities (listed in item 5 of Table 1 ) that were selected because of their membership in conferences (i.e., Big East, Big Ten, Big West, Pac-10, and Southeastern) with broad geographical representation of the 48 contiguous states. The paper-and-pencil survey was completed by students in undergraduate courses at the University of California, Santa Barbara (UCSB). The UCSB Institutional Review Board (IRB) approved this project as ''exempt'' from needing any informed consent from the participants due to the survey nature of the study.
The Questionnaire
The survey instrument used was the Personal Listening Device and Hearing Questionnaire (PLDHQ), a comprehensive 83-item questionnaire developed for this study. The questions are presented in Tables 1  through 5 along with the participants' responses. The entire questionnaire was developed through an exhaustive iterative process using input from college students, colleagues, and experts in the field. The survey was designed to elicit information pertaining to college students' knowledge about, experiences with, attitudes toward, and practices and preferences for hearing health behaviors and iPods and/or other PLDs. The questionnaire was developed to be administered (1) online through Survey Monkey and (2) by hand via paper and pencil.
The questionnaire contains four sections: (1) Demographics and Knowledge of Hearing Health, (2) iPod Users' Practices and Preferences, (3) Attitudes toward iPod Use, and (4) Reasons for iPod Use. Aside from the few mechanical, noncontent formatting exceptions described below, the sections on both versions of the questionnaires were identical. Some items on the questionnaire were for both iPod users and nonusers, and others were specifically designated for iPod users only. For example, all participants respond to items 1 through 31. Item 31 asked respondents whether they were iPod users; if so, they were then instructed to complete items 32 through 56, which probed information about their practices and preferences. Non-iPod users were instructed to skip to item 57, which was the first question on the section surveying attitudes toward iPod use. Likewise, item 68 again asked respondents whether they used an iPod, after which iPod users were instructed to answer items 69 through 82 concerning reasons for iPod use, while nonusers were instructed to skip to item 83, the final question of the questionnaire. The online version automatically directed participants to appropriate sections of the questionnaire based on their responses to items 31 and 68, while those completing the paper-and-pencil format physically turned the pages to the appropriate sections.
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Online Questionnaire
Using the advertising capability on Facebook.com, a widely used Web site (which at the time of this study required subscribers to be enrolled in a college or university to be a member of an institutionspecific, online community), a ''flyer'' was randomly shown for a 72-hour period on the UCSB network and a 24-hour period on all the other university sites. The flyers were viewable when Facebook.com members loaded new Web pages. The flyers were randomly shown 30,000 times within the three-day period on the UCSB network and 2500 times within the one day for the other universities' sites. If students noticed the flyers and felt inclined to participate, they simply clicked on the advertisement, which linked them directly to the first page of the questionnaire on Survey Monkey. As an incentive for participation, the online respondents were offered a chance to win $100.00 for completing the questionnaire. Thus, all online respondents self-selected their participation in the study.
Paper-and-Pencil Questionnaire
During spring quarter 2006, instructors of undergraduate courses offered at UCSB (not in our department) were contacted for permission to recruit participants (they were unknown to us) to complete a questionnaire on iPods. Investigators visited the classrooms at either the beginning or the end of the instructional periods, distributed the questionnaires, answered any questions, and then collected the surveys. Because UCSB's IRB did not permit the use of financial incentives in the classrooms to get students to respond to questionnaires, the respondents completely voluntarily self-selected their participation for the paper-and-pencil format.
Data Preparation and Analysis
Participants' responses to the online version of the questionnaire were already tallied by Survey Monkey, which also calculated the percentages answering in each category for each item. Returned paperand-pencil questionnaires were numbered and placed into a notebook, and then participants' data were entered into Survey Monkey via a separate but identical database, and tallies and percentages were calculated the same way as for the online survey. Data entry and analysis were completed independently and then verified by us as two sets of reliability judges. Two judges double-checked the data that were transferred from the individual paper-and-pencil questionnaires to Survey Monkey. Similarly, two judges double-checked the compiling of responses from both survey databases for each item on the questionnaire to determine the numbers of participants who responded to each category. Data were then used to calculate the numbers and percentages shown here in the tables, which were also triple-checked for accuracy.
RESULTS AND DISCUSSION
A total of 609 college students responded to either the online or paper-and-pencil versions of the questionnaire. Although 322 participants completed the online questionnaire, it was not feasible to calculate a response rate for this version, because the Web-based self-selection process made it impossible to know exactly how many students might have actually seen the flyers. Although 320 students were recruited to complete the paper-and-pencil version of the survey, 33 were eliminated because they failed to complete the questionnaire. Thus, the paper-andpencil version of the questionnaire was completed by 287 participants, yielding a response rate of 89.6 percent. The issues of pooling the data from the paper-andpencil and online versions of the survey and the use of an incentive for one and not the other were considered. Previous research had shown that presenting health-related questionnaires to adolescents via online and paper-and-pencil surveys produced equivalent results (e.g., Mangunkusumo et al, 2005; Raat et al, 2007) and that financial incentives had no effect on response rates (e.g., Moses and Clark, 2004; Roberts et al, 2004) . Further, even though two sampling methods were used, as seen below, the majority of the respondents (i.e., all 287 of the paper and pencil and 87 of the 322 online) were from UCSB. With 67.8 percent of the sample being UCSB students, it seemed unlikely that the remaining 32.2 percent from the other universities would represent a substantially different population. Thus, no differences were expected to result from the two sampling methods, and the data were pooled for analysis. The results are presented in Tables 1  though 5 . The items on the tables match those on the questionnaire and are numbered consecutively. In addition, because the discussion of the results does not necessarily follow the order of the items as listed on the tables, the item numbers on the table (corresponding to those on the questionnaire) are placed in parenthesis along with the percent value for clarity as each concept is presented. For most of the items, the number responding was 609; however, either some participants did not respond to or a response was not applicable for certain questions (i.e., if they were not iPod users), which is indicated by N/A on the tables. The total number responding for a few of the questions was greater than 609 if participants were asked to respond to all choices that were appropriate. Table 1 shows the results of the first segment of the questionnaire (items 1 through 6), which surveyed college students' demographic information. As expected considering that they were all college students, most of the respondents (1: 86.4%) were only about four years apart in age (i.e., 18 to 21). The sample was composed of slightly more females than males (2: 60 vs. 40%). Neither age nor gender was expected to be a factor considering that advertising is generally directed to all persons of college age. Recall that one rationale for the study was to focus on college-age students as a group because they were not well represented in the Zogby International (2006) survey. Moreover, it was hypothesized that most college students, regardless of age or gender, had more time and/or involvement in situations and activities that were conducive to using PLDs than would persons in other age groups. Therefore, the population sampled here may be at more risk for noise-induced sensorineural hearing loss (NISNHL) by listening to PLDs than others, which was a compelling reason for surveying this group.
Demographics
Although more than half (3: 57.6%) of the respondents said that White or Caucasian was their ethnic background, a proportion of the sample was reportedly Asian/Pacific Islander (3: 17.6%) and Latino (3: 13.3%). Although differences have been found or suggested for different ethnic groups on similar topics (Crandell et al, 2004; Zogby International, 2006) , these analyses were not conducted here, but this will be addressed in a later study. The students wrote in their responses for items 4 and 5, which revealed that they represented 47 different universities, from 33 states (including the District of Columbia). Interestingly, responses were received from 47 universities when the Facebook.com ads were only placed on 40 universities' Web sites. This may mean that students from universities on the list shared the ads with friends at additional schools, which should have had no effects on the overall results, aside from enhancing the number of institutions sampled. Generally, item 6 showed that although there was a fairly wide representation across college class ranks, the percent of underclassmen (freshmen and sophomores 5 63.4%) was almost double that of upperclassmen (juniors and seniors 5 33.2%).
Knowledge about, Experiences with, and Attitudes toward Hearing Health and Hearing Health Behaviors Table 2 shows the results for the second segment of the questionnaire (items 7 through 19), which surveyed college students' knowledge about, experiences with, and attitudes toward hearing health and hearing health behaviors. Over a third (7: 34.2%) of the students reported being in noisy settings frequently or always, while about half (7: 49%) said sometimes. This means that many of the students were in settings that may have exposed them to loud noise levels for potentially dangerous periods of time. This finding becomes even more relevant when considering that other studies have shown that PLD users tend to set the volume higher when listening in backgrounds of noise (e.g., Williams, 2005) . These issues are covered and discussed in more detail later for the students' responses to subsequent items on the present questionnaire, which suggest a need for educational outreach programs directed to college students.
Fortunately, items 8 through 10 showed that most of these students knew that preexisting hearing loss does not reduce the worry about future hazardous noise levels and that hearing loss may be prevented. Even so, the results suggest that college students could benefit from information about effective methods of hearing conservation because only 40 percent of the respondents were reasonably certain that using cotton in the ears could not protect people from hearing loss due to loud noises. These findings were consistent with earlier investigations regarding college students' knowledge about the effectiveness of hearing protection devices (Johnson et al, 1997) . Understanding college students' knowledge about and experience with symptoms of overexposure to noise and/or hearing loss is useful for assessing the need for and content of educational outreach programs. Therefore, it is of concern that many (11: ,25%) of these students either were mistaken about, did not know, or were unsure whether ringing in the ears is an early warning sign for overexposure to potentially hazardous sound levels. College students need to be reminded of the fact that ringing in the ears during or after exposure to loud sounds is a clear sign that overexposure has occurred and that such experiences should be avoided in the future (e.g., Bray et al, 2004; Holgers and Pettersson, 2005) . Fortunately, most of these respondents reported that their ears never (12: 15.2%) or rarely (12: 59.1%) ring; however, several (12: 23.3%) said they did sometimes.
Fewer than half of these students knew that saying ''huh'' or ''what'' or asking for repeats (13: 19.4%), ''voices sounding muffled or mumbled'' (15: 40.5%), and having to turn the volume up on TVs or radios (17: 36.9%) are signs of hearing loss. These results suggest that most college students should be educated on signs and symptoms of hearing loss and how to recognize them in themselves and in others, which may indicate a need for referral for an audiologic evaluation. This is particularly important because items 14, 16, and 18 revealed that a large portion of the college students sampled here reported experiencing these signs and symptoms either sometimes or frequently, while only 3.1 to 19.8 percent of them reported never having experienced any of these signs or symptoms of hearing loss. Finally, item 19 (borrowed from Solodar et al, 2005 ) asked the participants to rate their hearing on a 1 (worst possible hearing) to 10 (best possible hearing) scale. More than 90 percent of all of the respondents rated their hearing as a 6 or better (mode 5 8); note that five of the students responded to two levels. Further analysis of these data using the filtering feature in Survey Monkey revealed that over 80 percent of both iPod users and nonusers rated their hearing at 7 or better. If these self-ratings were accurate, then we believe that most of these students probably did not have to worry much about their hearing, but nearly 10 percent of them may already have or be at a higher risk for developing hearing loss. They should be counseled about NISNHL, especially if they happen to be among those iPod users who listen at intense levels for prolonged periods, as will be discussed later. Table 3 shows the results for the third section of the questionnaire (items 20 through 31), which assessed the students' responses regarding PLD ownership and preferences. Clearly, the type of PLD owned by most of these college students was iPods (20: 66.2%), and only 6.1 percent said that they did not own any device. An initial concern in conducting this study was whether this sample might have had a greater prevalence of iPod users than the general population of college students because the Facebook.com advertisement flyer specifically asked potential participants if they would like to respond to a survey about iPods, which could have attracted more iPod than other PLD users. However, this did not seem to be an issue because the percents of iPod owners were essentially the same for the paper-and-pencil (66.1%) and the online (66.3%) versions of the questionnaire. Interestingly, the proportion of college students who owned iPods was appreciably higher than for either the high school students (36%) or the adults (11%) reported in the Zogby International (2006) survey. This confirmed one of our initial rationales for conducting the study and supported our contention that iPod use by college students, as a group, was worthy of a separate investigation.
Personal Listening Device Ownership and Preferences
Most of the respondents either purchased their main or favorite PLD themselves (21: 42.6%) or selected it as a gift (21: 33.2%). Most of the respondents (23: 87.1%) estimated that over half of their peers used PLDs and that more than half of those actually used iPods (24: 74.6%). Although more than half (22: 56.6%) of the respondents did not consider an iPod to be easily affordable, the popularity of these devices among college students is evident, as most of the participants stated that if they could choose, they would pick an iPod over all the other devices available on the market (25: 68.9%).
Generally, these respondents did not seem to be aware of or too concerned about the possibility of iPods causing hearing loss or ways to prevent it, such as Apple's software that permits users to set their own maximum output volume limits on their iPods (27: 82.8%). A little less than half (28: 45.9%) of the respondents reported that they would use such software for themselves or their children or that manufacturers should build them into their players to prevent hearing loss (26: 40.3%). However, inspection of their answers indicated that about a third of the participants were not necessarily against these measures but were ''unsure,'' which might indicate that they could be influenced through appropriate educational outreach. In addition, only less than a quarter (29: 20.1%) of the respondents disagreed with the ''60-60 Rule'' and felt that it was an invasion of people's privacy (30: 20.3%). These results were in fair agreement with the Zogby survey findings that an appreciable segment of high school students (47%) and adults (48%) were not concerned about the risks of hearing loss posed by PLD use. Table 4 shows the results of the fourth section of the questionnaire (items 32 through 56), which assessed the habits and preferences of iPod users only. Item 32 revealed that the standard iPod was used by far more (53.9%) of these students than Minis, Nanos, or Shuffles, which may be because it has been on the market the longest and has extended memory for storing thousands of songs. Item 33 revealed that other types of PLDs were used by most of these students prior to obtaining their iPods.
Habits and Preferences of iPod Users
An important expected finding was that most (34: 76%) of the respondents listened to their iPods using earbuds. Other studies (Fligor and Cox, 2004; Hodgetts et al, 2007) have shown that earbuds do not attenuate background noise levels as well as other types of headphones, which may cause users to increase the volume to listen to their favorite songs at a satisfying level. Recall that Fligor and Ives (2006) found significant differences in mean output levels in participants' ear canals in 80 dBA of airplane noise when using Apple iPod earbuds (89 dBA) versus inthe-ear Etymotic Research ER-6i earphones (78 dBA). This suggested that many of the students using earbuds in the present study might have had to adjust their iPods to potentially unsafe levels in noisy environments. Clearly, more studies need to be conducted to determine safe uses of iPods with earbuds, particularly in backgrounds of noise.
Interestingly, more than half of the participants (35: 54.9%) said that they would be willing to purchase custom earpieces for their iPods to reduce background noise and were willing to spend more than $25.00 for them (36: 60.0%). The large majority (37: 83.9%) of these respondents had used their iPods for less than two years.
Items 38 and 39 revealed that only 12 percent of these students believed that they had any hearing difficulties, about 25 percent were unsure, and about 6 percent attributed problems to iPod use. These findings were consistent with the fact that the respondents' reported listening behaviors in typical situations would not seem to predispose most of them to hearing loss from iPod use. Recall that Portnuff and Fligor (2006) updated the ''60-60 Rule'' and estimated that typical listeners could use their iPods safely at 70 percent of full volume for 4.6 hours a day when using the supplied earphones without greatly increasing their risk of hearing loss. Nevertheless, as will be discussed later, a relatively small number of the college students in this study may still have been at risk when listening in noisy environments and/or for long periods of time, which indicates a need for outreach especially directly to them.
Items 40 through 43 revealed that more than half of the respondents said they listened to their iPods for five or more days a week and for more than one hour per day. A few (42: 21.1%) listened for three hours or more per day, for durations exceeding three hours during a single session (41: 5.2%); however, the frequency of these sessions was three times or less per year by a little over half (43: 57.6%) of the participants. Even more important, though, was the fact that a small number of these students said that they used their iPods for seven days a week, more than four hours either in a single session or combined per day, over 20 times per year. It is this subgroup that may be at greatest risk of developing recreational NISNHL and for whom educational outreach is probably most critical. Further, although most of these students (45: 57.1%) described their typical iPod listening levels as ''medium,'' over a third (45: 34.7%) said ''loud'' or ''very loud.'' These results agree with levels described by both high school students and adults in the Zogby survey. For even more specific estimations of listening levels, item 44 asked respondents to indicate the number on a bar labeled from 1 to 10 representing where they typically set the volume of their iPods. Interestingly, 71.4 percent of them listened at 60 percent of full volume or higher, levels that could exceed the ''60-60 Rule'' if listening sessions exceed one hour per day. More in-depth analysis using the filter feature in Survey Monkey revealed that, indeed, 34.6 percent of those students said that they actually listened for more than one hour per day. Further, 49.6 percent reported listening at 70 percent of full volume or higher, which would potentially exceed even the less conservative recommendation for safe listen- College Students, iPod Use, and Hearing Health/Danhauer et al ing proposed by Portnuff and Fligor (2006) . Of this subgroup, 23.9 percent said that they listened for three hours or more per day, placing them at even greater risk of developing recreational NISNHL. The risk of developing NISNHL may be compounded for individuals using their iPods in noise or other types of listening situations. Almost half (46: 47.0%) of these students reported that they turned the volume up on their iPods when listening to their favorite songs; another 33.5 percent said that they did so sometimes. Even more of the participants turned the volume up when listening in noise (47: 78.2%) or when exercising (48: 61.3%). Therefore, these results suggest that all college students could probably benefit from information about potential dangers of hearing loss from iPods, particularly when used in excessive noise that could conceivably require setting the level at full volume for satisfactory PLLs, which is dangerous for periods even as short as five minutes at full volume with earbuds (Portnuff and Fligor, 2006) . Item 49 revealed that a high percentage of these students listened to their iPods in a variety of activities from traveling to relaxing to exercising, which confirmed that these devices were being used in situations that could be continuous or overlapping in time, increasing the chances for overexposure.
In spite of the fact that some of these college students may have been at risk for recreational NISNHL from listening in certain situations, most of their responses to items 52 through 56 revealed that very few of them (about 7 to 13%) reported experiencing signs/symptoms of hearing loss sometimes or more frequently after iPod use. These results were similar to those reported in the Zogby International (2006) survey on high school students and adults. Other signs that these college students' iPod listening levels may not have been excessively high were that only a small segment reported receiving cautions/reprimands from others to turn down the volume (51: 14.5%) or that their iPods could be heard by people around them (50: 8%).
Hearing loss caused by listening to iPods at excessively high levels is just one of the potential dangers posed by these devices. The ''iPod oblivion'' (Kuntzman, 2007) described earlier may pose even greater dangers for PLD users. Most of these college students reported listening to iPods in situations that should require their auditory attention to avoid possible dangers. For example, as noted earlier, item 49 revealed that many of these students said they wore their iPods while walking, jogging, biking, or driving, which could preclude awareness of hazards like automobiles or muggers and could possibly interfere with their safety and that of others. These results indicate that educational outreach campaigns should include information beyond just the risks of hearing loss from iPod use.
Attitudes toward iPods and Their Use
The fifth and final section of the questionnaire (items 57 through 83) assessed the participants' attitudes toward iPods and their use, and the results are shown in Table 5 . The previous section demonstrated that some of these college students had listening habits and preferences that could have placed them at risk for hearing loss or injury from an accident. However, the development of effective educational outreach programs requires an understanding of the attitudes of the target group toward iPod use. Recall that only iPod users completed the previous section of the questionnaire. Because educational outreach programs should focus on both present and potential iPod users, the final section of the questionnaire included some items that were to be answered by all of the participants (items 57 through 67 and item 83) as well as others that were specifically for iPod users (items 68 through 82).
Only about 16% of these college students (57: 16.1%) believed that regular iPod use was acceptable for children under 11 years of age, perhaps because they believed that using an iPod at loud listening levels may damage hearing (59: 86.6%) or be dangerous in some situations (58: 76.8%). About half of the respondents thought that it was important to obey manufacturers' warnings regarding safe use of PLDs (60: 61.2%), would change their own behavior if scientific proof existed that using iPods at high volume levels can cause hearing loss (61: 45.0%), and believed that iPods should be labeled with warnings like those on cigarette packages that use at high volumes can cause hearing loss (62: 54.1%). In order to decrease risk, most of them (63: 65.8%) indicated that people should turn down the volume on their iPods rather than limit listening times to reduce risks of hearing loss, which suggests that they understood the connection between safe use and risk. Only about a fifth (64: 21.1%) of the respondents thought that the media had exaggerated the risks of hearing loss from iPod use.
About three-fifths (65: 60.8%) of these college students did not want any additional information, which might signify a reluctance of receiving pejorative warnings about iPod use and potential hearing losses. Further, item 66 revealed that there was no consistent form in which those who wanted more information wished to receive it. Previous research has shown that young people may be open to taking steps to protect their hearing, given an appropriate message and medium (Chung et al, 2005) . Again, although there was no consistent source, item 67 showed that these college students would most likely follow the advice of doctors (35.0%), ''experts'' (19.5%), audiologists (16.4%) , and manufacturers (12.0%). Young people should be informed that audiologists are hearing health care experts. Clearly, audiologists, physicians, and manufacturers should work together in developing effective educational outreach campaigns to this population. Further analysis of the data using the filtering feature in Survey Monkey revealed that both iPod users and nonusers responded similarly on items 57 through 67 regarding their attitudes toward iPod use. The only exception was for item 57, on which iPod users believed that regular iPod use for children was acceptable at slightly younger ages than did nonusers.
Results on the last segment of the questionnaire provided information about psychosocial issues surrounding iPod use that may be helpful in designing educational outreach campaigns for college students. Item 68 again was used to direct iPod users to item 69 and nonusers to item 83, the last question of the questionnaire. Recall that few of the respondents had or believed that they had a hearing loss. Because only a very small segment of this sample (69: 6.2%) thought that iPod use had contributed to their current hearing difficulties, we believe that educational messages should encourage either limiting listening time or turning down the volume, which was the personal preference for nearly three-fourths (70: 73.1%) of these iPod users. Further, we believe that consciousness-raising messages should suggest that college students not use their iPods in situations requiring their attention (e.g., driving a car) because less than a quarter of them believed that they ever got so focused on listening that they may have been a hazard to themselves or others (71: 23.1%) or they had ever been in a dangerous situation like crossing a street or driving and being unaware of traffic while using their iPods (72: 24.3%). Recall that most of the iPod users surveyed here indicated earlier on item 49 that they had listened while being involved in such activities.
Finally, designing effective educational outreach campaigns requires an understanding of the reasons behind college students' iPod use. As expected, items 73 through 82 revealed that most of these college students used their iPods for listening to music (73: 95.4%), helping them relax (74: 75.4%), isolating themselves from others (75: 55.0%), concentrating (77: 46.4%), keeping from bothering others with their music (79: 77.2%), and easing boredom (80: 73.5%). Also, some of the respondents said that they used their iPods as a fashion statement (76: 21.1%), a form of rebellion (78: 4.0%), or because they were ''high-tech or gadget junkies'' (82: 20.2%). Finally, nearly all (81: 90.8%) of the respondents agreed that they used their iPods because they were convenient.
Further analysis using the filter capability of the Survey Monkey revealed that of the 377 students in this nationwide study who said that they were iPod users, 93 (24.7%) of them reported that they usually listen at volume level 8 or higher. Of these 93 students, 66 (71.0%) used standard earbuds and 79 (83.9%) considered their typical listening level to be loud or very loud. Also, 56 (60.2%) said that they set the volume higher for their favorite songs, 80 (86.0%) did so when in noise, and 71 (76.3%) did so while exercising. Fortunately, only 26 (27.9%) of them said that they listened for three hours or more a day. Although impossible to prove from a survey such as this, these individuals appeared to be extreme users. Because students in this group may be the most at risk for hearing loss and other injury, they might benefit from educational outreach programs that are conducted appropriately for them.
Further, many athletic enthusiasts like runners, snowboarders, and aerobic sports participants, who like to exercise to music played very loudly either via soundfield speakers or directly to the ear through earbuds and headphones, may also be at higher risks for hearing loss and other injuries. The combined effects of noise and aerobic activity have been investigated previously, and some results have suggested that their synergistic effects may compound the risk of hearing loss (Nassar, 2001; Wilson and Herbstein, 2003) . This topic requires further investigation with modern PLDs and headphones.
Item 83 revealed that nearly all (95.8%) of the participants reported that they were completely honest in providing information on this survey. If this was true and these data can be generalized to the greater population, then their responses should be useful in helping to determine how many college students are at risk and for designing effective educational outreach campaigns promoting safe iPod use and hearing health.
SUMMARY AND CONCLUSIONS
U ndeniably, iPods have become a major part of our culture, especially among persons of college age, and a source of entertainment and medium for information transmission in today's society. Indeed, judging by their present popularity, iPod and other PLD use will continue to grow in the next few years and will encompass even more aspects of everyday life. For example, college students may be using these devices to receive classes via podcasting, and at least three manufacturers have already developed hearing aids that incorporate wireless PLD and other broadband streaming capabilities and deliver them directly to the ears of persons with hearing loss. Apple's introduction of iPhones provided users with all the features of iPods plus telephone reception, Internet access, and movieviewing downloads, all through standard earbuds, further increasing the likelihood that greater numbers of individuals will use these devices for increasingly longer periods of time. Although the technological innovations and possibilities for PLDs are exciting and seem almost limitless, the comforts and conveniences provided by them may be offset somewhat for a few users who are unaware of and/or unwilling to recognize potential risks and who ignore safe practice guidelines.
Unless personal responsibility comes with having the ability to listen to a wide variety of auditory inputs from numerous sources for hours on end at PLLs delivered directly to the ear canals, many users of PLDs could encounter undesirable consequences. Indeed, the personal privacy provided by PLDs makes it almost impossible for persons or agencies outside of the individual to monitor or dictate how they are used.
Based on the subjective results of this comprehensive national survey of college students and those from the Zogby International (2006) study of high school students and adults, coupled with objective sound pressure level measurements from PLDs using earbuds and other types of headphones in conditions of quiet and background noise (Williams, 2005) , it appears that most users listen in relatively safe ways. However, the results presented here indicate that there might be a small segment of the college-aged PLD-using community that listens to these devices at levels and for durations that could pose a risk for hearing loss. Further, some individuals, perhaps unknowingly, use their PLDs in environments, situations, and activities that may be hazardous to their own safety and well-being and/or to that of others around them.
This new technology can provide users with almost limitless personal access to auditory stimulation for prolonged periods of time and at PLLs that might contribute to NISNHL. Several recent investigations have tried to estimate the risks of hearing loss from listening to iPods using different types of earphones (Williams, 2005; Hodgetts et al, 2007) . Portnuff and Fligor (2006) provided warnings stating that users could listen to iPods safely at 70 percent of full volume for 4.6 hours per day using the Apple earbuds that come with these devices. Moreover, these investigators cautioned that the real risks of hearing loss posed by iPod listening depend on the type of earphone used and the level of ambient noise. The riskiest scenario is use of an earphone like the Apple iPod earbud in noisy listening situations because these output transducers do not block out ambient noise, which may cause listeners to increase the volume to unsafe PLLs in order to enjoy music. Although it is difficult to determine exactly how many people are at risk for hearing loss from iPod use, the results presented here suggest that there is a small segment of college students who may be particularly susceptible. Thus, it is important for professionals to design effective, ''age-appropriate'' educational outreach programs that are likely to result in compliance with recommendations for safe use, particularly for students who may have a high risk for incurring NISNHL. In addition, other risks include loss of auditory awareness causing undue distraction in certain situations (e.g., snowboarding or driving a car) that may pose dangers to both iPod users and those around them.
One way to estimate the number of people at risk to the potential dangers of iPod use is to survey different segments of the population to determine the need, type, and content of educational outreach efforts. The Zogby International (2006) survey of high school students' and adults' use of PLDs precluded generalization to the vast majority of iPod users, namely, college students who might have greater risk for hearing loss from extensive iPod listening compared to other age groups. Moreover, their questionnaire did not focus specifically on iPod use. The present nationwide survey of college campuses produced 609 responses from students who completed either an online or a paper-and-pencil version of the 83-item PLDHQ. This study found that approximately two out of every three college students surveyed here owned an iPod. Few of these college students seemed to be using iPods at levels for durations that should dispose them for excessive risks for hearing loss when listening in quiet. However, because the majority of iPod users surveyed used earbud-type earphones and tended to turn the volume up in noisy situations or when listening to their favorite songs, all of them could be considered to be at some potential risk for hearing loss, given the right combination of these factors. Of even greater concern is the small subgroup of college students who seemed to be most at risk because they listened at level 8 or higher for long durations using earbuds, said that they played their iPods loud or very loud, and reported that they may already have had hearing loss that they believed might be caused by their iPods. Even though many of the students said that they wore their iPods during the activities listed in questionnaire item 48 or 49 and some activities with iPod use may be dangerous (item 58), responses from item 71 reveal that most disagreed with the idea that these activities can endanger themselves or others. Thus, this subgroup should be targeted for educational campaigns pointing out these risks.
The data presented here are probably representative of the larger population of college students in the United States, of which only a small segment is at risk for hearing loss from iPod use. However, a unique and synergistic combination of factors (e.g., high ambient noise levels, increased PLLs while exercising, and use of earbuds) could increase the likelihood of hearing loss and/or other injury from iPod use, unless college students are made aware of these possibilities. The responses to this questionnaire seemed to indicate that these students wished to exercise personal responsibility in choice regarding hearing health care and that educational outreach campaigns sensationalizing the fact that young people should decrease the volume of their iPods to avoid hearing loss may not work. Because the majority of these students did not want additional information about iPods and hearing loss, the message, messenger, and medium must be carefully considered in any educational programs directed to them. For example, although most of these college students said that they had listened to their iPods in dangerous situations, many denied having done so when asked directly. Our data suggest that respectful public service announcements made by physicians and other experts via TV or Internet directed toward raising young people's awareness of possible dangers from iPod use should be employed rather than lecturing them. Young people also need information about the critical role that audiologists play in hearing health care.
Research on the risks of hearing loss from iPod use is relatively new. Undoubtedly, researchers around the world are investigating this issue from many angles that should lead to more definitive recommendations for safe iPod use and new methods for estimating the number of individuals at risk for hearing loss (AAA, 2007; ASHA, 2007) . Members of affected groups should participate in the design and dissemination of effective educational outreach campaigns, especially for the relatively small subset of users who would be considered to be most at risk.
